Both basic and clinical research indicates that females are more susceptible to stress-related affe ctive disorders than males. One of the mechanisms by which stress induces depression is via inflammatory signaling in the brain. Stress during adolescence, in particular, can also disrupt the activation and continued development of both the hypothalamic-pituitary-adrenal (HPA) and -gonadal (HPG) axes, both of which modulate inflammatory pathways and brain regions involved in affective behavior. Therefore, we tested the hypothesis that adolescent stress differentially alters brain inflammatory mechanisms associated with affective-like behavior into adulthood based on sex. Male and female Wistar rats underwent mixed-modality stress during adolescence (PND 37-48) and were challenged with lipopolysaccharide (LPS; 250 lg/kg, i.p.) or saline 4.5 weeks later (in adulthood). Hippocampal inflammatory marker gene expression and circulating HPA and HPG axes hormone concentrations were then determined. Despite previou s studies indicating that adolescent stress induces affective-like beh aviors in female rats only, this study demonstrated that adolescent stress increased hippocampal inflammatory responses to LPS in males only, suggesting that differenc es in neuroinflammatory signaling do not drive the divergent affect ive-like behaviors. The sex differences in inflammatory markers were not associated with differences in corticosterone. In females that experienced adolescent stress, LPS increased circulating estradiol. Estradio l positively correlated with hippocampal microglial gene expression in control female rats, whereas adolescent stress negated this relationship. Thus, estradiol in females may potentially protect against stress-induced increases in neuroinflammation.
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Introduction
The prevalence of depression in women is approximat ely twice that of men (Frackiewicz et al., 2000; Noble, 2005; Solomon and Herman, 2009 ). Adolescence marks a period of vast physical and mental changes and the emergence of many sex differences, including this female-biased prevalen ce of depression (Angold et al., 1998; Lenroot and Giedd, 2010; Nolen-Hoek sema and Girgus, 1994 ) . Significant stress exposure during adolescence is particularly associate d with emergence of the increased prevalence of depression in females (Angold et al., 1998 ; Becker and Grilo, 2007 ; Conley and Rudolph, 2009 ) suggesting that females may be more susceptible to stress-induced depression than men (Kudielka et al., 2004; Young, 1998 ) . Non-human animal models support these hypothes es: females may be more susceptible to depressive-l ike behavior (Dalla et al., 2005 ) and specifically more susceptible to adolescent stress-ind uced depressive-like behavior (Bourke and Neigh, 2011; Desbonnet et al., 2008 ) .
Mountin g evidence suggests that stress induces these emotional and behavioral changes through inflammatory signaling in the brain (Anisman, 2009; Maier, 2003 ) . Rapidly after stress exposure, proinflammatory cytokine s are transiently induced in brain regions that regulate affective-like and cognitive behaviors in rodents (e.g., hypothalamus , hippocampus , and frontal cortex (Nguyen et al., 1998 ) ). Longer-lasting or ''priming '' effects of stressors (i.e., those that occur after the initial inflammatory response subsides; >24 h) are also observed, but may require a subsequent challenge, like lipopolys accharide (LPS) treatment, to be detectab le (Frank et al., 2007; Gibb et al., 2011; Girotti et al., 2011; Johnson et al., 2003 ) . This relationshi p between stress and neuroinflammation is complex, however , as some stressors instead attenuate or result in mixed neuroinflammatory responses to LPS (Audet et al., 2011; Barnum et al., 2012; Gibb et al., 2008 ) . Little work has been done to determine whether adolescence is a critical period during which stress confers similar changes in neuroinflammatory processes as predicted by human studies or how this may
